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(54) ANTISTATIC FILM, IMAGE-FORMING DEVICE AND MANUFACTURE THEREOF 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an antistatic film, capable 
of reducing charging within a container containing an electron 
emission element by including a nitrogen compound which contains 
a transition metal and Al, Si, or B. 

SOLUTION: Nitrogen content of a nitrogen compound of aluminum, 
silicon, or boron is 60% or more. Ah antistatic film for a spacer 
which is easy to be controlled to a specific desirable resistance as 
the antistatic film and hardly variesthe resistance value in a 
heating process, such as a frit sealing process in an oxidizing 
atmosphere is obtained. A spacer 10 is formed by forming an 
antistatic film 1 0c on the surface of an insulating base materia |. 
The spacer 10 is arranged to prevent the breakage or deformation 
of a vacuum envelope 8 caused by the atmospheric pressure 
caused by making the inside of the envelope 8 vacuum. An 
insulating base material 10a is preferably a material with high 
strength and high heat resistance, such as glass or ceramic in 
order to support the atmospheric pressure applied to a face plate 
7 and a rear plate 2. „ „ 
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tin. 

[00 59] yx-XTU-y-KDjmai, S 

tixm. &&<?>m%fa\t. fittam4 (a) c*t 
* Wit ixm? > h 5 x h 0x&Tm<z t & 

*. JRft*5bfctt. JMft*±«#i: l/CIB^fe**, ± 

l 0 0 6 0 ] *fc . 3JKfi<oat«*^ 0^»«STtt«B 
H4 (a) £^LfcXh7^T#Oie?iJ£K£ft6k<7) 
fci£ttH4 (b) (cS^-J:d«rT^«E 
WUSWOlWCfc o T t> J: v \ 
[ 0 0 6 1 ] &J3 S ty^n-AcoSSA^fJtf 

[0.0 6 2] «3teH5 0'JTTW-MaK)ia(C 
tt. C RTOflff T1i&*tK9* WW ? 6 fclgltTifc 
6. -pWCv7 6fcRJ*fcB«tt, »3tK5*«»t4 

-*7V-h!fflK4±K:»*Lfctt, 
[ 0 0 6 3 ] aMWWJIM»CI4fflV^*»->fc*». 

[0064] ££ s Dxl~Dxmfc e tV r Dyl~Dynfc,J:tX 

•5. Dxl~DxrfiV/Pf^tf-A*0X£foffittfc % 

Dyl~DynJi-7;Pf-l;-7-t*-AilSc7)Y^T6]ieili:, Hv 



[ 0 0 6 5 ] ft«8Rrtffi*XS£tt*tt-££ 

yrtmmt. *hss»i*i$io-» [Pa] gg<oEE*i* 
mm ixmm LfcRra o . My * 

J:D««rartttlO-»arV>UilO-* [Pa] *>ffiafc*» 
[0066] t3ieHifi»©W^^N'^;l/fcffl^ 

[0067] fc£U «RHBI*»** <T 

ttt&tetb. mxmm^mmm^mbti 
mxt>&. it:. *%Bfl#<o{±, mmimwm?m 

m&mTic^xm^Km&bmmxvmm 

RWt*. 
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[ 0 0 6 8 ] H 5 < a ) li. ¥Wl<V&WGm&X=Fto. 

mm^m^mm-thtzib^mm. ms (to am 

5(a) f)HffiHT&4. H<K 1 1 4 fc 1 

suamML i6Mt«ttt?viR, i7teiim7*-$ 

[0069]*fiU3fcLT«:, fefcitf, 

«HMU:fcfek *.» s i o 2 ztmtT-&mmim 
[oo70] ami 3±.£&mb s m£*tfoi 

8fcJ:oT#JS3iVO**. fcfcitf, Ni, Cr, A 
u, Mo, W.Pt, Ti, Cu, Pd, Ag^Srtet 

ln 2 0 3 -SnO,fctttftfc"**AM!Ml2ft, jK'JS' 

[0071] 1 4 t 1 5*>JBttU:. SKtfPtt 

BT'&6. *F«ffi0>JiSdfc:oirVCHU SfSUt 

[ o o 7 2 ] itc. mmmm 1 6<o»^fctt, tsts? 

[0073] t!»^»fcfflV^«a^W)e©i. tKnmcO 
Jtl/caSR£**i*. #PWS14**H 

%t'Th&. M*Wttt» ifcnm<7)l/10a>£> 
ifcWnni^iEfflcO^^T'ig£-ri>*\ %frTi>tt& U*7) 
(i 1 nm*»<!> 5 OnntfDHJT'&S . 
[0074] ISS^K^JEljSrscofc^^fe^d 
SWBfctTtt, fckttf, Pd, Pt, Ru, Ag, 



Au, Ti, In, Cu, Cr, Fe. Zn, Sn, T 
a, W, Pb, tttk-t-S&K*. PdO, S 

n0 2 , I n 2 O a , PbO, Sb 2 0 3 , &££{±t 
ftk-t*BflSIW»» Hf B 2 , ZrB, , L a B 6 . C 
e B 6 , YB 4 , G d B 4 , ZZZtetihttmit® 
^ TiC, ZrC, HfC, TaC, SiC, WC, 
*£fclittf>fc"*-4JMHIrt\ TIN, ZrN, Hf 
N, *ftlitAk"t*aflaW». Si, Ge, &k'£ 
tttftfc-f 44 s ***, $rf*Wo*U i 

[0075] JSLBfi^fci^ fc, mttim 1 6 
^H-CJBiSLfc^ *o^h«SMfc:ovvctt % 10 
3 *><ol07 [#-A/sq]*MEfflfc***i*J:5Rje 

Lfc. 

[ 0 0 7 6 ] 1 etmmm 1 4 fcj: 

1 5kl4, ««tt(cJM(Pte«SRS*i*W!Wa*Lv^ 

[0077] m^ftJiJgSl 7Wt, 6 

Ol/lOA^^+nmOSgoam^^lEBTS^^fe 
[0 078] ifc, WR18UL ^tL<(S^S^ 

m®tmm%mtcowM$m ztizx mm- 1. 

[0 07 9] ffRl 814, m&?77r4 Y > m& 
r^rAY. m&ii-X>. co^-ftlfrfiK tL< 
tt*«a*«rC* 0 . Hffti 5 0 nmJTFfc-r 3 0 

[ 0 0 8 0 ] fcfc, KSR^NR 1 8«fi«^»ttt««F 

[0081] J2LL LviJB^afcMtrttje^fc 
[0082] -f^*>. S« 1 3 fctt*8Wr?X£Jfl 

v\ xfvsi 4 1 1 5k«n i ii^ffli*. 

ffi«0H§d«l OOnm. ®Bi^PiL(i2/iink Uc. 

[0083] mtf-m^^mmt ix p d t l< «p 

dO*fflV\ ttK7K«}9$(£ni Onm. «Wtil Oni 
kLfc. 

[0084] <xk:. nm^mm^mimmm^mtii 
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SH^WKFttCov^RBW-i. I6(a)-(d) 

1) H6 (a) fcjj*f-J:3fc, S«l3±|c* 
^Wil 4tiJ:Vl 5 S. MtSC^^t 
14. *>&j&»t*>£«l 3£» *feK. 

M£&mmmtitf£\.\ ) . i««Lfc«s 

T/ V --V^U -*t«a)HF1tfi 14.15 S»jRt- 
4. 

2 ) JXfc, 06(b) fc^-J: 3 fc, gmttJiH 1 6 
*JWW«. »«"t*fcftfc->Ttt. 1 

4, i5imR*ivfcmBLi3Km&wm*i&fiL 
■aaiu t\mtwmixwm.?mmitem. y 

mbixpdzmvz. ta. mmmmx-imni-m 
tlx. T4 'yvyymzm^ttw. *tim*)tikL 
ttxvy-i—m^zTu-mzm^xhx^. 
c o o 8 5 1 4fc» WL®.?mx'ftL>tiz>mmmf&(otfi. 
mrmt ixiz. ^mmmmx-m^^m^mm^ 

3) mz.me (c) izfjit^o^ yt-^y^m 
mm 1 9 *> ^>^ms 1 4 1 xt«s i 5 t <mtz*a. 

*Ui» 17 

[00 863 5K7*— 5 i/^Jffllfcli, tttt^JR-Cf^ 

^^c^mi4»J«16fciim2r ; fT-5T, *<o-»£as 

Tff h tvf&nfflUl?) o •fcVFfltffJ £ fir 3 *>fc#»Sr 
flBttSftLfcflt* (-rfcfcWFScaiai 7 ) £i>v^ 

«3Iff«b 1 4 1 s^msi i s^BT'ttag^ii.&msys 
[ o o 8 7 ] mnumz x o » l < mtt& fc*>t. 0 

lo=ft*/ S- ^t/ WHlHT2-caffl8W{=9an Lfc . 
*$>Rfc:(i, Ea^WXORKfiVpffc, Rft#£EL 



fc. * ; F»Sa»17^«lS«ill*t-^--t*fc 
tibvyt-t-wx p mS-Jia:<o[S{gT-H^ WWx<d 
HlcffAU *<0RtaE*ii«S*«SBf2 0"Ctf«IL 

[0088] SBBRBWfctJVvtli, fcfcitflO-»Ps»g 
flW>*S»H«TfciHvc s fcfcifcfr'W'yiRTlfcl 
5 'J#\ WA|g|HT2fc-l 0 S 'J#fc U &©fflVpf 
SrlAV^rttO. lV-fo#£EUc. *LT, 
5>W*9fllrt-4jWfc 1 [3<9giJ>9T\ 

tZbtf%^£olz^ ^-f—JWZcygEVwlto. 
1 VJcSBELfc. -f-LT. *f«Sl 4k3H^lil 5 
cO^«^fifit*U x 1 O^-AK&ofcgpg, -t=S: 

aw»i x 1 0-7 AjaTfcfc-jfcspre, 7*- s 

[ 0 0 8 9 ] frfc. ±E<0*tttt, 44»»BS0!a*Iil 

&mm i ?foiiim?izmt&mi^ij&x'fo*) . Kb 

b-mmmmm^nta^nmn^Mi^m^im. 
ziiizfctxmmcr>&mwMs®*?&<7)tfmt lw 

4 ) 16(d). t&ZtX 0 fc, jStt^lS2 

1 ^feSR^M 1 4 1 S^mffi 1 5*>nWSOW>WEE* 

[00 90] fflmStt-fW^tti, M2j1«7*-S>' 

«*Uft*JSl«)iJ:T*4. 06 (d) tetjwrtt, 

jwit t l < ii^t^^j; 0 tmwzm 1 8 1 u 

.to. fiomtmix. mteMmEizmztt&m 
%&mmz\t 1 0 of»o±teJijos*4i t 
4. 

[0091] ft*fcWt{i, lO-^v^LlO-'PacoKHl^O 
ttSOiaHT, J:Off4i;<tt3 0naBlTC*4. 

[0092] are^ffi^ j; mt <mtt&t:*>tz* m 
8 (a) «tt-ftffl«®2 l&btmt&mBnmE. 

T3ii 1 5 m. wAfflmTm 1 0 5 v&t ta. * 
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[00933 06 ( d ) (cjj*-*2 2 
7/- K««iT\ HS!EiS«Emi!S 2 3 & X VWSS.it 2 4 

mmztix^z. *js s at«i 3*, a^t*/^* 

[Q0 94]«SttftflWW2 l*»fe«E*EPJlrt-4ias 

man- 2 4 -cftajmss i e ema Lxmms&w&mn 
ts. «aoH-2 4Tt«i8*ife»a«ai eo-«feH 

8(b) fc^t*. Sttfttl2 1 W*«E*flJ 
Jd Ui W>4 1 . BMa^BBI kbi> tztkUPffi, I e littf 

«82 l*>4>omffER!)D£#±U 3l««§ttfl3£a*tt 
[ 0 0 9 5 ] ±JG*«M*fHi. *SBBB!B0ft> 

[00 9 6] JSLhOiitLTs 06 (e) fc^-fTffl 
(SSSOlSSe«S«7-tetiJ*7-) Ba9Ua?&ffitt 

mommwm?mium : ?x'bz>. 09^ mmmn 
mm&ma)&&Kito<7)m&m®iwmx-h<o. 0+ 

<02 5M3HK, 2 6'fc2 7tt#f*fi, 2 8(igHm 
2 9fiflttft?R£fflVifcm<m. 3 0(iffiS 

7 *- s ywsMizx it:vf-tktm. 3 1 m 
[0097] mmmtmzmwLKvwmtmtczti 

tt, ^<0«^«i2 6*«gai»jSaW2 8±tc»»tfe 

fixfc 0 . mwamm 2 9 *<sn^S5« 2 8 oub* 

&&ft«X?ttSII]IHLMU SlCB(cgVvtttgtg$j£ 
S15«2 8<OSIIiS;Lsi:L-CIS^§ni». **i s S«2 
5, 3IH t l«2 6*Jj:V2 7, aH&^Btfcfli^fcaWtt 

aW2 8tcli. fcfcitf S i O t tf>J:3$tt«»fcl6IS 

[ 0 0 9 8 ] h 1 0 ic, wtmssi&Ltzm^tif&n . 

(^7-m85 1 f ) *t (JBTOmWEV f ) UttcoftSW 



&0iJ£S?t. fcfc. ftffittSKI e{i^7-«SSI f tit* 

r*L</hs < . m-K&xw^-thmmmx-h 1 0 
-^^^srrh^z^^cfh^x'hht^. 2 

[00993 V^jft&S(cJgti&R?li. tttBVSK I 

[0 1 003 3J-tc N ( CtilrrafflmffVtht 

asmai ea«iaii**#. mi«Evth*)it£7)m 

ttffittSKI efclHLT. 9HI&fmKEVth*tt-> 

[01011 fttllSSiE I e»4**fcffljltf-** 

e<o**s snares 

[0 1 023 SSHfc. sUT-fcEPflp-f smEV f fcttLT 
[01031 «±Oj: 3$r»ttfctf**fc*>. HBgS 

Kb Himvmtt&fkwmmmizttmix 
wnMtmssmicts^x. m-^^tts-fijffl-m 

TmwEvthja±w«Et3aB:wanUs #a»?««o 

m=F*]m.mwtxvp<zbi l z£*) . Wskmmm<x 

[0 1 04 3 *fc» *-<0Wtt4fcl4lliEW»ttfcMffl 

t « ; fc fc J: 0 , IBKiWS2:©JP-t t ZbtfTZ&t: 

[0 1 053 011 fcSttWIi, b9IS05O^^;U 
liQieiimSg 1 2 fc J: 0 »*fiv h U V ^ 

*. xitfim.mm9 bwmffi&mmi 2(o$M:th® 
ftm. mmmiztm® (^0*) mfi&tixm, 

IWWrtfilfcWRfcitTv^ft. Hi 1 OA- A' 

[ 0 1 0 6 3 d<0J: 3«:«J!W)v;l^«flWi. 
it !^>»KJ:(CX^n*lfUft«S 9 , Y#|ii]I3§im*i 1 

2, m^ffiM^ (^h«) . nxr/m&im^m 
tamTcomTm&bm^mmzmit:®, 
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mm 9 a xmrnmrnm 1 2 Lx^m^zm 
mam? * - s vy^mt awsit«a^fif 5 ^ t c 

[0 107] 

(HJI0J1 ) Blfcfflvvciffiirc-*. *SBS«r 

e»a!* : Pttai*F*ieoiix72(Hiv h y 

tfe. *fwsi4. 1 5\mx>^y?mx'fo*). x% 

WS»9 . Y^SSS 1 2 Jix? y-y WfflffifcJ: 

[0108] mmmmmx'ht t^b <rmm 5 am 

4(a) CiSf-i «fea3K*5a*«W|ailC(Otf* 
*5a|SK£WT$r< % X^rffejtz tlSft-S ^ fc TOficoH 

3Ha*»iiu*»ox^— 9--1 ozwrn-htcifrnm 
jsu *<oiTO»ic#faatje»5a*»iiLTa«iR5 

fcffcfcUfc. 75v?Ab?47 (Ife*5b) 
fcJHVVfc. #5X*K4fc:£3!£ft5afc§HW 

[0109] ibfcH5.j:>9f*iffiPJ (IfW fc 
R50rtHMaffiWfftafi«(aS7 * y^fcnf 

WCIi* y ? <0»T+»=S^WBt **» t>ttfz COX 

[0110] x^-- 9-- 1 0 i4awwk l/c y -^5 •* a 

tf^xa^&SJglSliSttl Oa (ft£3.8M,«S200,u 
m,£$20imn) JbC Nayn-y^fll Obt LTg-fti^U 
3VJR£0.5acb|£RU -ecO±{CCrtAlg«l OcS: 

[0111] ^mmmx-m^tzc rai a^u»i^t 

C r t A 1 <09—!fv hZm&fA^v ^-fSifctJ: •) 
jRHLfc. ^A'y^^B(co^T{±01 4^5^-5 
TV*4. 014£i>VvC s 4 liij£R£. 4 2(iX^- 
■*TW&. 4 3.4 414-Hx-mT i . A 1 <F>9—Y -y 
K 4 5, 4 7li?-^'>y h-4 3, 4 4t*il«tlWB 
8^£GW£fctf>«9KEiS188L 4 6. 4 8I177 

9 49. 5Q£.T)v-3y, mmzmx-? 



[0112] j£IS£4 l icr/i'rf vfcSHffc$}ffifr<Wi 

WlO. 5PatO. 2PaTWAU ^-y-ybtX 

fc. ffjSLfcc r fc a i SHH8iaw>=»r*4. 

(1 ) Al ^-y-yHc5 0 0W, Cr^7M:2 
5W£ftAU 4#J*KU:. JKJU44 3 an. ARK 
(as depo) <OJtSKJi2. 5QmT'fc&. 

(2) Al ^-7"'7M:5 0 0W, Cr^-y-yhfcl 
2W££AU 2 04MWU:. BUB42 0 0nnu j£ 
Mm (as depo) OiHfflBBi 2 . 4X1 03Qmt*i. 

(3) A l ?-7*-y Mc:5 0 0W, Cr^yhtl 
OWfcftAU 8*jSKUfc. RJ»i8 0nnu jgjRSL 
(as depo) <7)JtSK{i4. 5 X 1 0 6 QmX'fo&. 

[ o 1 1 3 ] 4fc. x^-- t- 1 oa. wsfflBiMWf 
WBNzutziiiw&i lfcsitfc. ; corns 1 nix* 

«y 9frh V TTU~ h fc|6j*»-9T300jLimCOjffifflTi1-HS 
8rtfcBffii-4^— t-l Oc7)4®Sr^«SL 

fc. fc«L, mmi itfm<xi>+ft%m$mmtft 

xri^-h7±fc:HJ£Lfc. 
[0114] *tf>a s «^2Slc03.8miii±^fc7x-X 

7x-X7"P-h7. ^d^3At^X^— 9--1 0OS 

[ 0 1 1 5 ] U 77V- h 2 ti^#3 <0#&a«tf 7 

x-xri^- h 7 ticftm corns ffity y y h^r^x 

S-^UU 9-fc7i-X7-U—hi:<oig^3fc{i 

Ammwu&mik&tub^x ? izw&*x-w°c 

XWMJ±m&?Z>Z.tX'®mLtz. ^—9-10147 

3.-Arv-vimx'\±m&W5b {wsdoum) ± 

t, Aut»»LfcS/y *«^**L)«Wtt7 y -y h** 
^X'ifflV^ifcfcJ:"}, ^«R&ih!Sfc7x-X7-l/h 

[0116] £LhOJ: 3 fcLT^KLfcJ«S8rt<0# 

^^S^xl-^fcDyl-DynSratm 

iF*ai*F i ^s^mffi i4,i5 rat«E^ EUJD L , 
1 6 srfflmjtaa ( 7 * - s >tnm )-tiz 
t s: j: o^fcaia 1 7 *#j£Lfc. 7 s yyym 

ti. 07tc^L/i^<omfE$:EPJ[rr&C:i:tJ: 1 9fi : o 
[0117] <Js:tCgfmi : 5-iitTr-feb>Sr0.133Pat 
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tlz£*)ft~>t:. 

to 1 1 8] at:. »ate**2o<rcfc:aifi»uooi(» 
[oi 1 9] «tttc, nMk<r>m)*mmitz#*,z. 

1 0 1 2 0 ] JiLhcO i ? (3&£LfcStt#tiM£&li 



t\ #«flttli**lfctt. gSS^Sg^Dxl^Dxm. Dyl 

^ztizxomn^t'-^imi, mmzm? 

^L7t. Sf£ES? : Hv^oEpaD«£EVaJilkV-5kV. 
^ftWil4, 15IB^>aJn«EEWI±14Vi:Lfc. 
[0121] X^— 9"- 1 0 fcoWC^UMS 1 Oc 

[01223 
[iSl] 



mi 





tiff 




as depo^a& 








W 


mmw 


simi 


Cr-AI-R 


13 


4.9B+06 


&5B+06 


43 


2.5 


78 




Cr-Al-N 


7 


l.OB+09 


1.1B+09 


200 


2.4B+03 


77 




Cr-Al-N 


4 


5.0E+12 


a 38+12 


80 


4.5B+0S 


73 






Ta-Al-N 


39 


4.4B+09 


a9B+09 


150 


a2B+03 


75 




3S*fe0J3 


Tl-Al-N 


28 


4.8B+08 


a7B+08 


60 


a5B+03 


72 




Ti-Al-N 


21 


9.5B+10 


2:28+11 


80 


1.9B+05 


71 




H»J4 


Ito-Al-H 


2 


4.08+11 


4.2B+11 


200 


a8B+05 


80 




Mo-Al-W 


4 


2.5E+10 


2.5B+10 


200 


a3B+04 


79 




Jto-Al-N 


7 


3. OB +09 


1 18+09 


200 


a6E+03 


75 






W-AHI 


3 


6.2B+10 


7.1E+10 


200 


L5B+05 


82 




W-Al-K 


5 


2.0E+10 


aiB+io 


200 


44B+04 


83 




W-Al-N 


6 


3.5B+09 


3.4B+09 


200 


7.1B+03 


77 




W-Al-N 


10 


5.3B+07 


7.8E+07 


200 


L6B+Q2 


70 





as d e P o&ttff : JfflR&OffitftB 
ZSft&ffiB : BflU0fti«<OfHKxaft 

(XPSiBStJ:*) 
BftKtt 

h-A-fix : ai-iroflrafcj: d*fbj: oftaisft 
tzw&nmtfjEM<m%fo®mi l zhtit>-?. x^-y 

[0123] filAHCh'-A-fix : t-A-fhJ4BA4.il 
^3E^SPi(02/l O^x^rVW^a-f 

n. 

[01241*1 J: 3 fc . *F 

irihmmwmz : £%x'b') . %nmmt ixm 

IX^lZtZmlX^Z. 

[0 125] yMtra.ixWQmCOX^-^Z'O^Xii 

^-mz^amchhrn^mmm^ 1 a^atM 
Tizk&j&tAX-vh^ib. zvsLkizmmmcom; 



miKtfX'ttz. ZVZbteX^— 9"1 Ofcf&fiLTfc 

6. W$Ojgfit^®f^-0.3%T';fcD, Va= 

[0126] Jtffiia2.5Qm05X^-- 9"(C-OV^TJ4Va=2 
kVT-<0?lg«*^iia , lW^^t^^* , >2kV$rig^'CEI]JB 
-t6ik*«"r*<r*»-9fc. it:. Jt«S&W.5xiO«nm 

[0127] amnwfcwvvfe^^— *<nmt%. mt 

ffi) fciOWSL***. 78, 77. 73%X%r> 
fc. 

QrtAlHflaW)ftb9KSnO,tfflV^fe (as depo fifit® 
6.7X10»Q N Jgff5nm) ; ^HSi: LTfiiai 4 
fc«Lfc«B*fl!v\ AB^-y-yhOftbOfcSnO 
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\ZTlV 3VT'-km± 0 . 5Pa, 5 0 0 WT' 

C0128] *H£T:im:*JVvCSi1SttBtl OcCOffi 

soft U:, ^HiisijftatJijtfiStii 

9.2xlO-2Qm. ^ifflT1.8xl0 6 £2(C^ , 5s Va£lkV£ 
4 faM-ClSSt**** < 3Wfc U i'O-tflSSffc***- 
Wlttfc^L^. iWSn0 2 «Jtfit5iffiT'{±lSJI 
<3M»ttfcMiU*. 

(HMfl2 ) 9810! 1 fcBfcaeDIi*'*— 9--1 OOCr 
fcAlfiftRl OcOftbQJ: LTTafcAl<?Mt:^WS:ffl 
VVfc. *3at»CjliV*fcT a t A 1 BfljWiX^-y ? U 

A 1 COf-y -y h £m®?.^-y ZkizX'OSS.mL 

fe. ^v^«naai4«o»tfefflv^. fmm 1 

{ZTlVlytmMZftKZZtl^tlO. 5Pat0. 2 
P aT'&A t . ? -V •/ h ?£&|gKcfflHtt« 

-ftJSfi. A 1 f—y-y hiZ5 0 0W, Ta^'yK: 

i 5ow£&au i i4haaftufc. i»»4fcj:*i 5 

Oniru Jtffifil(i6. 2xl O^ratW. *7t. ffi 
[0129] ilEX^— 9"- 1 0 £JBVVbIjfHgj££jK 
ifffHv^fflartt£EWattlkV~5kV,3H t mil 4. 1 5.19 

^<0EpJnmfEVfiii4Vt 

[0130] X^.— 9V)ffitn;ffi£. fi^a^H? (as dep 

o) „ 7x-A7i/- h^ioft^. yrri^-h^to 

SlUc k -r^^filMSrffl tTJJk A,Z%£Lma£mtf!l 

[0131] *?t. x^- tn oco'jm/-hj5^ 

.I<7)k §^--9- 1 0 Wfi^fiHtea6MJcaj*Fl 

ZCOZ k lix^-V 1 0 

(I3tff!3) Sdt0!l«CrfcAiaflJW=ft*>9. TifcAl 

aftK^fflVMt. *sswrciflvvfcT itAi s^ru 

+T'T i k A 1 0)f-y>y himtifW-yf-thZkiZ 



J: OtfKU:. x;\'.y 1 4?)gg£#vvt. 

f£J!£4 1 KT/^y kSS£ME£*fl-m0 . 5 P 
akO. 2PaTiAU ^-^-y bk^— ^fflEH 

ffi-efttf) ?-y-y\- taWtiH* t SWtt & £ k t i 

1 tA lafljBiawcsrcifc*. £m£$i«±-o. 

(1) A1*-$*»MC5 0 0W, Ti^-y-yh(Cl 

2 0W££AU 6#«IRLfc. StJ¥ii6 0nnu it® 
filJi5. 5X1 0 3 £2mT*5. 

(2) Al ^-^SUCSOOW, Ti?-^'.yhC8 
0W£&AU 8#j£JB?U:. JRVttSOm. Mali 
1.9X1 0 5 fimT&&. 

[0132] JJBX*— 9"- 1 0 £fi]V vfcVftJgftigB 

fct$we s ^m^aaj^Fiictt. ^^st-dxi-dx 

m,Dyl~Dyn£jIt N jtaEB^ftWJaWi-tSr^HS^Xi 
# J: 0 **i-f W9fflirt-6 £ t tc J: 0 «7^ftili 

[ 0 1 3 3 ] Srfc. afffiSFHw^offlJnWEValilkV-S 
kV,^7«ffi 14,15 ra^<0eUalffiVflil4Vi: Ufc. 

[0134] X^— % ffl^a^B? (as dep 
0) . ^x-XT'^-hA.cofJ^f^ iJ771^-K« 

a Liz t z b&m.* 3i ix mn t <oo«^ffiK 

[0135] X^-Hf 1 0(COUTl»T7*l/-b3fi^«> 

^7x-xrix- mmx'^m^^cr^sMmm& 

5. 5X 10 3 QmCOX^— <f {C*f LX&X^—? fcifiV ^fiB 
tftSH^aj^T- 1 a»&<3;fctMfrfc J: 4«JtXJK>y 

<o£ t {i^^-- 9- 1 0 zmm ix hm^wm^ms. 

(JtSfill.9xl06fim) m^^—tifia 

(iat0ii4 ) mmmi km^^ii^— n owe r 

kAlgfl^lOc<oft*39kLTMokA 1 cWt-g® 

lPa, 0. 14PatU A 1 ^-y-y HcaX-fi 
^^5 0 0W X Mo^-y<yht3W, 6W, 9W, 
WliS^&m^ S:SA 20 jmtWH/ c 2 0 0 n mco 
Mot A 1 <OS*ft-&!feRS:a»t Jt . CliOMoiAlM 
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m^^mcoimmmn^ti^ti. 8. a x i o* q 

iru 5. 2xl0 4 Qm N 6. 4X 1 0 3 Qm, JgfiifflS 
f^liV^f-fXO. 3%t'S.-o^. 
[0136] OtOX^— 9" 1 0 L^jittUBj^S 

[0 1 3 7] Mo^5«da*i^v^tCHJ3W-t:ov% 

awft j: h z«7E±k«bh<^ 

<y h»WR*3*U ,PK'feSStt^v^7 

^36*. m o as^^v^wjfttm^ 

— 9"t V a = 5 k VfctJV vf tf^te^ft&fro 
(H36W5 ) ggltffll fc*5rfi«)lix^— 9- 1 OOC r 

fc a i mm i o c«>ftt> *) t txwt a i crHtisvam 

Zm^tZ. A 1 y MC 5 0 0W, W^-^r'-y MC 

7W, 9W, 11W. 2 0W<OIW8««7J*SAU 2 

1 #iaT']gJ¥*vfc ct 2 0 0 n mOWfc A 1 commas 

CWWt A 1 a9^£MKaJt&ffltf 
tel. 3xl0 5 Qm, 4. 2xi0 , fim > 6. 5X1 
O^m, 1 10ftmT»ofc. JKfiSI£fl«MiV>f-*- 

[0138] 1 0 LfcliflUBJ&g 

[ 0 1 3 9 ] , YfcDM&tity&mmWHz-o^X 
J: £?&ft*tf-yh :3Jec±fc«HB<0» 

t Wffl^*5»V > i Mi 4 k V J2U:0> V a £ EPflirt S fc % 
(236IFJ6) x^-Hfi oiiiliiWfcLfcy-^-f a# 

7XHiMtti«10a (ESS 3. 8mm, ffiff 

2 0 0^m. ^$4 0mm) ±t s CrhSi fcOSft 
K 1 0 b tngJSLJm fc J: 0 m LdUR Lfc . 

[0140] «Ot6fCfflV^C rkSi SMURttXH 

C r S i ••/ h fcRB*XHy £ fcj: 0 

BSttifc. Ar = 0. 093Pa/N 2 =0. 040 
Pa, Cr = 3 0~50W, S i = 6 0 0W ( RF ) „ 



[oi4i] ^A-.y mmz^x\t%mm 1 tumui, 

[0 142]ffiRtfcCri:SioaflJWi % (1)1 
J£#4 0nm, Jtffi£i#4 2Qm. Cr*-y-yh5 0 
W, Cr/Siffl«Jt4 1. 3 at. % (JM?%) . 

(2)JRff36 c 2 10nm, Jtffifit#*2 . 6X10' Q 
m. Cr MOW, C r/S iiffiJSJt 1 5 a 

t. %, (3) $Jt?#100nm, Jtfiilt*»6. 0X1 
0«fim, Cr^-y.yh30W, Cr/Si*§j£ifc 
4. 1 at. %03a-Cl>S. 

[ 0 1 4 3 ] 1 1 o li, x^rABKft « v> 

fcAUcfcMWllfcRftfc. Ci^«fiil lttxarfo 

W&frt}? *-X7l'-\>[Z$Hfr'>Z5 0 um. *?>V 
A* »/ ? ^ y 7* Tl'- h T 3 0 0 ju mc7)^HT 

Lfc. CrkSiaftRlObSrtlBLfc^— 9-10 
[0 144] -ec7)^ s «^jgl<7)3. 8mmJJ?fc7x 

2, 7x-xru-b7, jaw3av^— 9-100 

[0 14 5]«^li:yTrU-h2O«^ »J7 
ri^- h 2 1 3d^#3 <0«^gfSV7 x-XTV- b 7 
k^a*»3«»d«i7U-yh^5X*Mpf&U X^- 

+t-4 3 0 tct 1 owittmr h z t TU* ufc. 
[oi46] «aic % »±f^)x^jg^«i»-r§^i6 

[0 1473 tntentWi&HM 1 fc i 

(is S^t-SiS'FDxl-Dxm, Dyl~DynJ>iit 

6fcli, *JEWPHv*atT*ffit9ttirr*£kfcJ: 

DttawFtr-Afcinau ®ti85(;m-?^ff^§ 

»*J. ^ES^Hv/s.c7)EraumfiEVa(ilkV~5k 
V.^«ffil4. 1 ^^mismSSi til 4Vfc 

[01483 *mmmcr>x<^-*r 1 0 toviT® 
11 obcotmmt. a^a^ttr. 7x-^7 , u—b'\ 

JtStn:* ! 2. 6X1 0 3 amOflteoxt— 9-t'(i, fl 
^ji^ffif*i5. 9X10 8 Q < 7i-X7U-h ■ 'J7 
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rv- h%mm 2. 4xi o 8 q, ws&smts. 

2 x 1 0 8 Q , %7«fia«)lKlSUi8 . 2 x l O 8 Qt 
fcofc. liC r fc S i g-f»'^®(c^T'$> 

[01 49] ifcffifit2. 6X10 3 fim^-tfco 
VvCttX^— n:ifiV^fc*4VFftaj*f 1 
1***^ J: 4fH£X#-yh zaoLLtSSHH 

7-H&0t^#-C§*:. i^dtfix^— 9"1 0£f&g 

ix i>m?wmiz%mm? x o tt&itmiMtm. 

X^Z>. ifc, ^tf^^TO&IMi-O. 7%X'h 
[0150] 2£ % dW^-^fcfcOti-f LTXPS 
rligilirciilHHtrc****, S ittgfcfciiiHMitf* 

81~8 6%Y*ofc. 

[0151] JtgfiU 2QraO^- tf-tOWHi, V 

a = 2 k vTi^#^$re- l . mmm±mimm^ n 2 

kVZtmi-ZZttfX'ZKfritz. ibi£tn>' 
6. .0X1 0 6 Qmfc*£^X^--9-fc-?Vvai, g& 

(SBSW7) 20tW6 S*XS^^«+ 

6®S?4 I 2 1 0 nm, JtJ£tii#2 . 6 x 1 0 3 £2m<0 
iO<3Wi*fri:H«'Ca&. ) . Z<7)t%CrbSi 

aimsi o bimmtftixz 2 0 0 n m-c* 0. its 
tju&*3. lxios Qmtti. afc, &ffiffi£&8tt 

-0. 9%X'h->1z. ffl)SitliCr/Si=15at. 

%X'for>tz. 

[0152] iffiX"*— 9- 1 0 £JBVvfcMflHE8S§&iK 

fmt. mmmi tmmmmzfriti. 

1 0 1 5 3 ] Srfc. iSEffl^H wwEpflumEVali: 1 
k V~ 5 k V. ^mffi 14,1 5m^<om\MEV f 
ttl4VfcLfc. 

[0154] X^.— Ffcffl^B^BiL 7 x-^TP-h 

z6£ftn*nixiztA,mmmcD$£Mtf&t>ti%i)> 

X^.— tifi^com^f-A^l 0 0~2 0 0u 

[0 1 5 53 Sffitti2tt*&Att(i7 . 4X10 8 Q. 
7i-X7V-h • U77V-bJ«f£(;£3. 9X10 

8 q . mmmm± 9. 2 x 1 0 8 a „ m^nmmwm 
mi9. 1 xi o 8 Qt*-57t„ 

[0 156] CICDX^— Ott-fUTXPS ( X« 



ftm^BHfc&H) fcJ: 938IHMfr Lfcfc S i fig 
ftttl: iXtftEthmiz ( (SM3£*fc«ldW-fifi*0> 

Sfigg) / (imvffi.Tim) ) **5 0~5 6%fcffi 

X^— ? 1 0OC r i: S i MltJIOS i <?mmt 

Lx<n®\Gb^TLxmm<misWMmz>t, 

[0157] SXOSlia^* ( (Sfl3i*fc* 

mh^M<r>m.=f-ws.) / amcommm) ) tf&r 

(9&tt018) 3S*W6 4:#flrS«>tt, X^-^l 0OC 
rtSi 94UR£xrC<y * >J y^gS^flJ^TT/l/d'y 
fcfi*a£*fWW»TC rtSi CO^-y-y htm* 

rtvf-tmiz^ mrn^: 1 5 oxiizmctizbizi:*) 
mttzztt. ^<Dmmxmimm^x'm<± 

2 1 Onm, itfifil* t 2. 6X1 0 3 SimOtOCOlBH 

~4 0 OXlimZ LV*. ,I<7>fc&CrfcSiS-ffc:*lJ®l 
Ob{i^J¥*5t3j;-?-2 0 0nmT'S) l 9. JtffiSt^3. 0 
XI 0 3 QmtfcS. SStaS^Ji-O. 8% 
-Cj>->£„ ffl^JtJiC r/S i = 1 4 . 8 a t . %X'h 

[0158] ±IBX^— 9" 1 0 £J8V>fcHUgj££K 

[0159] ^irfe. SffS^H v^aairtKEVattl 
kV~5kV, S-?«®14, 1 5^<7)EPJlHffiVf 
l414VfcUfc. 

[0160] XI— tSrffl^&^ftk 7x-xri^-b 

Lb^u*&ix\it^mtim<rmhtfjLhti%fr 
->tz, wsm\m^ih^m\ti . ixio^, 

XTV- \- ■ VTTU-hM^mi3. 2xl0 8 Q. 

%£mmm9 . 2 x 1 o« *^m««3t!ia»« 

9.1X1 0 8 «TS)o/t„ 

[016 1] X^— 9"10<7)'JTrU-hjS^ 

coi: § x^-- 9- 1 0 icjfi^fiHKfc&m? aajfiii 1 1 
(±^«r. x^-- 9-1 ocrfimhmz^x^^zt 

[0 162] d^X^— VitWt-riXXPS (X* 
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WX'immx-& 0 . S i ttflftftfciMUto#K& LT 

sgstojsm&g) / amcojK^m%) > #7 4~8 

2%X'h~>tz. Z<7)Zkfrh, X-^-Vl OWCrfcS 

maw* £ fc t a o *«>sw)t«ngi*««t»rff -or 

*>Ji*oafcS|ifcffiTS-£4 d fcli*v*£ fc £^LTM 

(2WW9) mmmstmbhvM. x^— 1 1 owe 
r fc s i s«Srx>"c-y * u vy&wzm^xTivdy 

fcfciOfiBRU:. PjfrfSfc. Ar = 0. 093Pa 
/N 2 =0. 040Pa s Cr = 30W, Si=600 
W (RF) % g«8W (RF) &*jA4 7>Ui 

fc £C r fc S i mam 1 0 bfcUMWJa J* 2 0 0 n 
m?J>0. Jtffifil* { 2. 6X10 3 ftmT&S. 

aaaswflawi-0. 6 mmtcr/s 

i = l 3. 6at. %X'fo->tz. 
[0163] ilEX^-Hf 1 0 *JBt*:afflBj£gK* 
fWU Jtftffll fcHttWff 

[ 0 1 6 4 ] &fc , v^EPJnmffiV a ti 1 

kV~5kV s 15IB^tf>8fflllWEVf 
ttl4VfcLfc. 

[0165] x^-vm^m. 7x.-xyU- h 

XTU~Y ■ VTTU-hHmm*4. 3X10 8 «, 

ss&st&a 8 . 7 x i o 9 q . m^mmmmmm 

9.0X1 0 8 fi-C&o;t. 

[0 16 6] xi—riowjTyu-h&m* 

uc fc z *>±®&Tm*m& i^&t jwsmc A &t&mm 
<mwz£.t-f. &£fttffy-%m)imzm-ox^tz. 
z co t & x^— ^ i o icifiv Mftitt:* § m^aa*? i 

^iiP§«^*;K-yh^#^$;fu W^TfiPPStto 
^v^7-B®^* { T'^^. Zcoztlix^—fl 0 

tlOWWtiBi-jTVvjrv^fc 

[0167] Zcvx^-VZt 0{4"f LTXPS (XfS 

aroiiwisitrc* o s s i (iflHbMhttftM^ftaE ut 



£Bx«>K7jue) / amvmi-m) > #6 6~7 

i%T'*-5^:. ztnztfrb^ X*\— f 1 OOCrfcS 

(gatm 0 ) mmme km%&0Mx<<— *ri owe 

r fc S i 1 0 b Wffcb 0 fc LTT a fc S i 0Xfc£ 

mmm^tz. imfimz^xummi tmmx\ 

Ar = 0. 093Pa/N 2 =0. 040Pa s Ta = 
240W. S i=600W (RF) X'hh, <IOfc#T 
a fc S i mimm 1 0 bteffitij 2 4 0 nmt* 

9s itJSSW*5. 9X 1 03 QmtW. ffiiftS 
KiHWi- 0 . 6%X'h->tz. fflj£JttiTa/S i = 5 
6. 2at. 

[0168] JJEXt— f 1 0 tffll vbBft»j££E£ 
f^t, HJfiCTlfcl»l«WSffi^^^fc. 

[ 0 1 6 9 ] fcfc, ISJES^H V/\C0EPJD«EV aJi 1 
kV~5kV s 3£p®ffil4, 1 5^<0EPJumEVf 
ttl4VfcLfc. 

[0170] f^m^-^m. Vx-XTV-Y 
olfe. &ft«Utfi»S^m»l. 2X1 09Q, 7x- 

xri^-h • urrp-M*«ff^i8. 4x 1 osq. 

Jta&MItt 1 . 9 x 1 0 9 Q, *?mfiiii«!!fflfi(4 
2.0X1 0 s nTfo->t:. 

[0171] 4fc, X^-1M 0c7)UT7-U-bifi^*> 

t>y*-x7u-hm®£ -cfray^wtfEafi tae 

L^fc i *^H4lStaBlLfcat>«Bffc J: SfiStil 
i<0fc#^— 9-1 Ofc3fil\fiMfc*6*^jttifJ#f 1 

^ 5 -® m^T^T' # tz „ iWdfclJx^— 9"1 0 
{i^-t^f. xi- ti 0«ff«tfi£oTvv3rv>;fc 
[0 172] dc7)X^.--t?rfci9<i1 t LrXPS 

(xn^m-wmiB) tAosiH^MffLfcfc;^ t 

att*flmHM3HrC» 0 . S i (iflflj»fc 

m«-ri»gSWJSi 1 i8Jg) / (3S0*?{ftK) ) * { 8 
8~9 3%TS>o^. 

(Uttni DIOt«6OCrfcSiSMUUc«t>0, 
T i fc S i g^Srfflv^. «l»M6fc:ov^TJ45tai« 
lfcliaiT, Ar = 0. 093Pa/Nj =0. 040 
Pa, Ti=70W, 160W % Si=600W(R 
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FJTftft. ^t^TitSiMIIlObli 
( 1 ) «W^fei-?-180nm, itSCl* { 3. 8X 1 0 

3 Qm, T i ?-^.y M 6 0W S *$J:tf ( 2 ) )£J¥7 
Onm, Jta&Ct2 . 4Xl05fJm, Tif—y»;h7 

o wo 2 arr* s . %m&&i&mt - o . 6 %T'j> o 

fc. ffl^Jtli ( 1 ) T i /S i =4 8 . 3 a t . 
(2) Ti/Si=21. 9at. 
[0173] ±15X^—9- 1 0 feJSlifciHUBj&gfffc: 

xnu DylM>yn*at, *3Hi#2W*SMflI*& 

U iM7fc^?£ff?S?$-£ s «3K*t»ia-f63K« 

[0 1 74] *rt» % «ffiS^Hv^EPjD«EVa{il 
kV~5kV. *f«fil4, 1 5ra^c7)MP«EVf 
l414VfcUfc. 

[0175] 7i-xri/- h 

#a&iuara»-j&. j&ttgajjB ( 1 > crgkttnxi- 

■Wffl&S&t-Mt 1 • OXIO'Q, 7x-XTU-b 
• Urru~bfHHWi7. 4 x 1 0«Q. 
{41. 4X109Q. S^«ffii«Ma^(il. 4X1 
0 9 QT'S> 0 . 4fe±£ ( 2 ) cO^ftOX^— Wig* 
SABiflil. 6X1 0 U Q. 7x-X71/-b- iJ77 
U-h#IH»i9. 7xi0 1 °n:«S»mm(i2. 9 
xi o»ft. ITIiRS!Slt3. 8xio»ftT 
for>tz. 

[0176] XI— 1 0 £OV vt tl 77U- h 

tfc k £ *>±®&Jm:W§i Ltz® i»JSr£ i ^Sfiiffl 

3. 8X1 O 3 nm^X^-^fcJtLTti^.^— frfcifi 
VvffiUcftft^ttW*? 1 *»4>*>tttt!WFfc J: 

fc. ZCDZtttX'*.— 9-1 OfcBHtLTfcVHraifc* 

»«■ juotj a * 1 o 

[0177] 9"S:fcO(4-f LTXPS 

■(X«3WFa#«l> fcJ:9*llMttf.U:i:C$, T 

8 3-8 7 %X'br>tz. 

[0 1 783 mm^z^x^-? (mm. 

4 x io 5 nm ) x'itx^.— mown?*:- a^m? hti 



[ o i 7 9 1 s 4>tc. mm£mt%mmmz%mM± 

KJ: D*jlW>T*»£ff-»T 1 6 5KJ2Lt*)*lMHW 

(mini 2) x^-Hfi oj4?tmbL^y-^7^A 

#?Xfr6**IM*ttaWl0a (KS3. 8mm, £ 
H200>unu g§40mra) ±te, Na/n-y^Il 
Obfcl/CM^'JavilS-O. SjumjRIIU *tf>Jh 
KrtB fcOg-ffcK 1 0 c »XSl£R£«: J: m&l, 

muz. 

[0180] *9am?m»ti:C r fc B9MttRM&Mffll 

1 tH«eo^vN--y^i> yrmmzm^XTiHytm; 
b&bbswcc rtB Nof—y^ h zmmx^-y 9 

mcmmtz. wm-zt. Ar=o. 093'Pa/N 

2 =0. 040Pa. Cr = 20W, 3 2W, 5 0W,' 
BN = 60 0W(RFK mUMSA?* T-Xlzm, 

[0 18 1]fWLfcCri:BOffifla»i, ( 1 ) Hff 
#5 5nm, JtffiK**l 3Qm, Cr^7h50 
W, Cr/Bfi^Jtl 03at.'% (JS^%) . (2) 
if#240nm, Jtffit&tfS. 0X10 3 £Jm, Cr 

-y h 3 2W. C r/Bffl^Jt3 7 a t . % 
%) , (3)MJ¥;& { 1 1 5nm. itffifil#8 . 4X10 
6 Qm, Cr^-^r'-y b2 0W, C r/BfflfKitl 1 a 
t. % (JS^%) W38-C*!.. 

[0 182] ifc, X^-VlOte. XUfaWMfrZ^ 

{i^< -y 9 1 08M&99$trt Zomm 
tA 1 fcJSmSl 1 SrfSftJt. CicOSffil- KiX*|6j 

rt»/9frt> 'J TTW- b K|6j*»oT 3 0 0a mcoffiHT' 

Lfc. Crt BfiMUR 1 0 c *j£|R Lfc^— f 1 0 
Sr. «BHrx*|«(ii5ll9±tefflJgLfc. 
[0 183] *<0&. m^jS103. 8mmJJ5rfc7x 
-X7-l^-h7S-3^^3Sr^tEat. VTTU-h 
2, 7x-XTl^-h7, $M#3&t^^>-1M 00 

[0 184]Mlfc!;7 > 7l'-h2«>£6& 'JT 
7*U- h 2 fc3fcft# 3 W^^g|5&lX7 x -X7V- h 7 
i:3mi*30^a5(47'J>yh^7XS:^|iU, x^- 

+T-4 3 o xre i o «-ja±«aw4 i t x-m itc . 

[0185] Al-V 1 0<47 x -X7U- h 7 
116*5 b (i!4@3 0 0Acm) ±(c s AutSfc«i/U* 
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[0186] *<0«OIg«Sai« 1 h H££ LTS&fc 
PSfDxl-Dxra. Dy 1-Dy n^at^SEfi 

SfEffl^Hv/\{7)EK!lii^EVa{ilkV-5kV, 
Ml 4. 15IB^aai«EVfttl4Vi:Lfc. 
[0 1 87] ;*/<— tl Ofcov^T i IMB»jtKl Oc<0 

mmn&xmx^mizbzz&rmzmtxiibA, 

3 . 0 x 1 O 3 A mW- «mjt, ffl^a^Ji 5 . 
9xl0 8 fi. 7x-^71/-b ■ U77V-hf*3ifa 

tt2. ixio«n, xaaKtw±8. 4xio8q % s 

TFm8iji®!!ffl^{i8 . 6X 1 0 8 QT'&-3Jt. Z0)Z 
tliCrb BWUBa^fttaSTe* D , ^WJjitHfc 
LTii LT V ^ Z b £^ LT v ^ . 
[01 88] JtJ£fii3. OxlO 3 QmCOAl-VlZ-O 

5-B«^*T*$fc.. ico^tJi^— 9"l 0£I8B 

TV**. *Wf4<Offitn:iaK^fi-0. 5%T£> 
[0 1 89] 9"£t Ofi^LTXPS 

r mrnxumitrnThitK Bum^tmbmtmm 

£LTfc9. SHkMj: LT#3rf ma ( (BfbWXfr 

«j^*«**>j!rf«bo / (vsajgraRK) > #7 

l~7 5SfCfc-»fc. 

[0190] Jtffifii 1 3 QmCOX^-lffcoV vt Ji. V 
a = 2 k VTUS*j&&iB£ LflWKjfcKjWBWSft 2 k 
V*9Jirt-&£i:36«f S«f*»ofc. JtffiSui*8. 
4X1 0 6 amt^VU^- 9-fcoV>Tli. 
Sr^iWD, 1WI8jjtf>aftSa*Sl<, m^f-A^x^ 

ifiWl<0KJf* J 2 4 0nm, Jtffifii* 5 3. 0X10 3 ft 



OKI 0 clillflW^J:* 1 9 0 nmt'J.0, ttfifttf 

3. 4xi o 3 omr*i. fi*tas««i- 

0. 7Xtft-)fc. »^Jt«±Cr/B = 37at. %T' 

[01913 JbJB*^— frl 0£JH»fcBft£j££Bfr 

[01 9 23 fc*5. ^Effi^Hv/\coEpJtimffiVaJ±l 
kV~5kV N S?*S14. 1 Sia^ffiSlrtHEEVf 
ttl4VfcLfc. 

[0 1 933 X^-^£ffl^2^fK 7x-X7U-h 

?msmmmv%imx'*<r)mmmmitzb 

X^-lfifi&com? t*-A#l 0 0-2 0 0 At 

[01 94 3 jll&ttttS*&*flrtt8. 5X108Q S 
7x-X7Wh • 'J 77V- h^mmi4. 3X 

i o« q . xs&Mmi 9. 7 x i o 8 a , x?«aBK 
jtoatfctt9. 6x i o 8 nt'S>-57t. 

[0 1 953 i£OX^--tS-t tJii-TLTXPS (X£g 

ftWftttmw) izxvmmttmitzbzb. busm 

/ (W<7)M^ffiS) ) #5 2-5 6%fcffiT 
fe. X^— 9" lOOCrt BafcK*>B0>fi<fH»i: LT 

ft. 

[ 0 1 9 6 ] &*5, moftfflflft* ( (^-fffl^S-^ 

tTt, m?t'-j*<r>-ftitfm±fflmb%i>%^m 

i£i&mi 4) mmwi 2bm%z<r)\*. zi— 9-10 
oc r t BSMUBt^yty ^ y vygmzm^xTiv-j 
yb&fmsmBszfrx'c r t b n<o^-^ h *n« 

^17^5^1:, ««*2 50X:WlllJR'ir*;fcCJ: 
f* { 24 0nn, Jtd&4Sj6*3 . 0 X 1 0 3 QmC0|?j^fe 

ftkH«r»i. ) . S«c7)jDafi?ag{iiooT: 
~4 5 ox^trnt i^kscrtBa-ftawKio 

c(i|^if*5i3j:-5-2 2 0ninT-J) , 3. ^^2. 7x 
10 3 Qrat*S. fifiiiaS«{i-0. 5%T' 
*>ofc. ffl^Jt«Cr/B = 3 5at. %t Lfc. 
[0197] ±82*1— 9" 1 0 £JliifcaftJBft£K* 

[ 0 1 9 8 ] HBSfH VW&MEEV alt 1 
kV~5kV s S^mfiil4, 1 5^\<?)EpjtllffiVf 
{il4Vt L/c. 

[0199] X^-- 7 i-XTV- h 
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^n&mwmmn&xnxz^mxmmm tat 
z bMimm ix\itA,zmm<r>$mtf&t>ti%fr 
ofc. mmi&&a&mi.5. sxio 8 q, ?i- 

X7U- Y • V 77V- 2. 1 X 1 0 8 

Q, X2$*lftli8. 4X 1 0 8 fi, ^ffiffi3I®i!ia 
f^{i8. 8X1 0 8 QT'ft-5fc. 

[0200] 4fc. x^— <M ooyrru-hjaaw* 
z v> t * i o iz& ^fflBfc ft i, vp&aaH 1 i 

mtc&mutm 
^-B^St^C^ ?t . i 1 te*^— ? 1 0 

[020 1] CKO***— *£i:9J±-f l/CXPS (Xft 

mx'immx'h o , bus^a t txa 
*). mmttxiF&tmar ( (mmmmmh 

SS^H^ffiS) / (OSOfFftBft) ) #7 3%T*ft 
Z<T)Zbfrh. X^-tlOOCrtBltti 
*^-y ^"ClWWii^t:. 2 5 OiCfcftSR-ti;: 

1 1 j: "? *cr>®<7)MmT.m*M'S'X'ftix mmnw. 
^mi^T^hzb\i^zt^Lx\^h. s*i 

mX^X-ftl&Ztte. SBtnx h Zi&®X'% 
U-yhtfftS. 

(mmis) mmi 4tm%h<r>\i. x^— 9-10 

»Crt BBftBlt^'C-y * U >7~mW*m^X7}Ud: 
ytgS?i^»Hm*-CC r h£|B|l$ 
X^y IHRKRF-'^ TX3&»+WQlftrt 

iikCiOJfflHLfc. mm-ht. Ar = 0. 093 
Pa/Nj =0. 040Pa, Cr=32W, BN = 6 
O0W (RF) . g$50W (RF) X'hh. Srfc. A* 

-rrxttBNjftAm^jcoo. 5%~2o%t-ri>it^ 

Lfc. £Ofc*CrfcBafc«Rl0cttBWW*iJ:* 
200nmTftO» Jtaat* t 2. 2X10 8 Qmtft 
6. ifc. J&ia&Jg$iWi-0. 4%rftofc. Kftft 
«iCr/B = 34at. %fc Uc. 
[0202] JJEXi—fr 1 0 *J?lVifcBflUft£88* 

[0 2 0 3] ftfESS^Hv^EnjomEVaJil 
kV~5kV % 3Tf1Wil4, 1 5^{7)EpJn®EVf 
<il4VfcUc. 

[0204] at—tf-fcaUW&afk 7 x-A7l/- b 

Tm&mwmmn&xmx'tcD&VLmmmitzi: 



JHH«i«*&*l«i5. 2X10«Q, 7i- 

xn— h • y 77V- h'v^watftii l . 9 x i o 8 
q . xgUMtsttt 7 . 9 x i o 8 q . xtogkx&i 

f£H:8. 3X10 8 QT'fco£. 

[0205] ttz. x*<— yionv 77i"- y&m> 
t>7x-*7v- y&mx-%®'j?mmmm%. 

It: b Zb-miLlM £SI3fi Lfclt fc«W(C «t S&tiftl 

^ofc tx*.— y i o tjfivMttaicft awFaaas* 1 
«BHw>«*xiK-y bmmm^tis smtf&msn 

[0 206] zcox^-^t^u-ri-xxps (xm 
imrHrttm. > t j: o Lfc t i ^> . c r \m 
mxnmtmxh *) . Bimm t mmttm. ixa 
matt LxmLthmi$ ( mmmmmh 
zmrtBrf-wat) / (WHnwfrw&) ) ws s%x-h 

r>t:. Z<r>Zbfrh. tl OCOCrtBmm* 

X'^yfX'imtm^ mfclZRFJVTXiWtVt 

schtioT. *<n®<7mmxu*i^ftx''fi~>xi> 
h. 

mmi 6 ) mm 1 2 tn* ti 00 

C r t B^bUl 0 c COfth *) t IXT a t B 

MSfflvvt. ^l*S(cov^«llffi0iJl 2bnmx\ 

Ar = 0. 093Pa/Nj =0. 040Pa,Ta = 
18 0W N BN=6 0 0W (RF) Xhh. Z<T>b%T 
ab BW.itmmi Oc&mmtf&Xtl 9 5 nmX'$> 
0. Jtffifit#5. 7X10 3 QmT'ftS. fifilffl 
S^iiCli-O. 3%T*ft-5^. ffl«it«Ta/B=67 
at.%tUv:. 

[0207] mx^-V 1 0 SJ^vbBflUBjft&il* 

mi. mmi bnm.<rmm^->tz. 

[0 208] ^rfc. WEH^HvA^fflfliiMEValil 
kV~5kV, ^mfiS14, 1 5^^)EnjBm£EVf 
fil4Vi:L^. 

[0209] tSriffl^^fr, 7 x-XTV- h 

wmi&L* V77u-b<\<7>mmk. wsmuk, m 
Tmtimmwmmco&xmxz n&mmzftm tut 
zzMrnmtxiib&b*m}Lm3mtfn.t>ti%fr 

->tz. fiStfflJiffi^ii^fKi l . 4 x i o 9 Q, 7x- 
X7U-V ■ V77U-b^.C0m^mt6. 7X1 0 8 

m®fsm±2. i x i o 8 n, X7«snuta 

t*«i2. 3xi0 9 QTfto^. 
[0210] 9"1 0«0'JTri'-hj6^*> 



(21) 



fflfm 0-340793 



z.<ob ^ * 1 o fcisv ^atc$) * vpsta** i 
mm ix t>m?®MmmRK-t i a &it#costfi 

[02 11] im^— Oit-f LTXPS 

urfcOs LT#flEf ( mmmm 
mtismm^m) / (Wkm^mt) ) #78 

~8 3%T'$>-?£. 

(HiSW 1 7 ) mm® 12<0Cri BttfltfMcttb o s 
T i b BfiMUIfefflV^. J«ffit^fcOV>TttHiSm 
2fcll8K\ Ar = 0. 093Pa/N 2 =0. 040 
Pa. Ti=50W, 120W N BN=600W(R 

f)-c$>£. zcobtT i bBmimmi o cii ( i ) 

Wf&i$X*l 1 0nm s Jtfflfo&*2. 6 X 1 0 3 Q 
nu fc«fctf (2) $Jf90nm s JfcffifiU . 6X10 5 

Qm<o2a-c-j)i.. fifitia&fiygcji- o . 4%t-s>o 

fc. HftJtii ( 1 ) Ti/B=59at . (2)T 

i/B=l 7at. %fcb£. 

[ 0 2 1 2 ] ±12X^—9- 1 0 *ffltifc9tt#j£gXfc 

a^x s z^fttum? 1 tea, mmmo x 1 ~d 

xm. Dy lM>yn*at, ^tm^RV^mm^t: 

31 &T*EE*8ttirf* £ f: fcJ: OftlWFt^AfcJia 

[ 0 2 1 3 ] =$Nfc, iSE^?H v^Epjn^ffv a« 1 
k V~ 5 k V. m?m% 14,1 5^^EnjDUEEV f 
{il4VtUc. 

[0214] X^<— tS-ffl^a^ff. 7i-X7V- h 

^mmrnmmm^xmx^&ijmmm 
z ^^ffgsrii t xmn itz m<r>m^wm<n^m 

-ifcMB*&*fflli l . ixio 9 q, 7x-X7a— 

t- • D 77V-)^<7)li*f£te6 . 4 X 1 0»Q, 

smttti 2 . 5 x i o 9 q , amnBi«H»tt(i 2 . 

7X1 0*Q?S>9, ±12 ( 2) (^MKO^- 
"WB»a»WI42. 4X10"Q, 7x-X7V-h 

• u r rv- v^<rmmm 1 . 1 x 1 0 1 1 q , wstst 

9mt 2. 9 x 1 0 » 1 ft , XTMllft&iltttt 3 . 1 
x 1 0"Q?t>&, 

[0215] X'*— 1 1 0 fW^t V 77V- hjfi#A> 



& 7 x-xTv- h&Bi-xxm&Mv&ftmtmiz 

2. 6X10 3 QmO^-^fc^LTJi^^— 

fc." iacfclix*-- 9-1 OS-^SLTtm^tyi^ 

[02 16] ^^c, iO^-^ttOtt^U'CXPS 
i J4«IirciiiMSNrCft6*». BJiS-fbfetKtt^ii 

SJS) ) ifil 3-19 %X'h^tz. 

1 o 2 1 7 3 -2k jaatw** v>x^— 9- (jaasw. 

A^?^6&«t&K1£^l 0 a(S§3.8mm,^Jf200 
Aci.ftS20n)±C, ti*7ny?mblXmti' ] J3y 
®Z0.5/xnfmi. -e^±(=TitAlg-fbJSl OcS-KS 

[0218] *SOtWTfflV vfeT i A 1 S^ii^M 

n i nxrtv 9 v yrgmzm^xTjuybmmms 

#H^tfX'T i b A l nf-Yv hZWmxn-yf-t& 

[0219] ^^4 1 (CT^^tS^Sr^ff Sr-fiX 
«10. 5Pai:0. 2Pa^AL, hi:* 

fc. #*tfcT i t a i Hfla»ia«z»c**. 

( 1 ) Al ^->*«xht:5 0 0W, Ti^-y-yKtCl 

2 0W£&AU 1 MWil 5 0nm s 
mmt5. 2X1 0 3 flm-C*)l). 

( 2 ) A 1 ^-y-y He 5 0 0W, T i 9-Y*i ht,Z8 
0W$:f5AL, 20ftimit:. mi*2 1 0 nn, it 
ffittttl. 4X1 0 5 QmTJ>l.. 
[0 2 20] i^:. 014, CfrfoKHfttf 

«gg|5fcAHcJ:S«€ii l^Rltfc. li4X^ 
IfilEi^* 1 ^ 7 i-xr h izm^X50ua, * 9>Vrt 
»/9frL> >J 77V- h (C|6j*>->T300At ■©«HT*I>H» 

[0221] Ti fcAlflftKl 0 c t«BUfcX^-^- 
1 OS:^*. 43(TCTli«lW»r*£kK:J:")Tii:Al 
^bMO^fflSrTitAlK^l 0 dfc^WkUfc. -tftf 
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*y&S.%Vr (SIMS) <7)SS3L »MNgl0>Mnt±&X* 
[0222] ^(Om. n=FM 1 (m-.SmUHZ 73.-X 

7*v-h7££#»3iHH,HBU yrru-h2, 
7x-xru-b7. SJ$»3S^^-ir-i Otfog? 

£a*H£U:. zi— 9t4J05ri&iKtt9±C^BIIHft: 
HSLfc. 9"1 0{±7x-X7-l/-h71lT-{im 

fe#5b(»1300/ii)±t:. Au*»«i/'J*«**WL 

l»jlJli:7i-^r^-hfc«ai3iSi|fi|lLfc. fcU, 

[ 0 2 2 3 ] 'J 77V- h 2 kSJ*»3 7 
x -* 7V- h 7 t 3 agteStt 7'J7h^ 
OT*) Sr»6U *»+T420iCT10»fil±*t*f 

[0224] ELbO J: d C L TSSift Ufc$1«»8 rtOS? 

A t31 UfcflL £SI*Wf Dxl~Dxm£ Dyl~Dyn£ffl Ml 
^SttBSfFltfSIS^TOl^ 1 5iat«E*9aiDU 

^mtt?fK 1 6 £ ams&BK? 5 yyym-th ; t 

fc±9*flfcaj»l7£»jftUfc. 7t-Sy/Ml 

h 7 ^ htzim^ns^im^h ztizx*) 

[0225] Vttzmm&m LX r-fc h V * 0. 133Pa£D 



mfc Dyl~Dynfc:f£E7 fcJgRHWtEpjirt 5 CI fc t X 

[0226] <Mc. S»^flc*20(rcfc:WRL-3Ol«« 
ia*g»ftU:8L 10-«P&g*OEE&r. #Ka<g£#X 
^W-"«!W-iif:"r»»L^IB»8^±SfTr> 
fc. 

[0227] «tfc. 

[0228] JSLhOJ: 3 £^L,fcBft»J&3gS£&it 
T, #«^»ai^l fcfcL *BWHHM--DaK Dyl 

^L-7t. ^£Effi^Hv/\<0EPSlim£EVa{il~5kV, S 

^mssi 4 , 1 5^\comazs.mtwb ut. 
[0229] x^— 9-- 1 oiz^xznmmaxv 

tt»**2tS^-. 
[0230] 
[*2] 











US 


tin 




l?<Miro) 




■ttn 






Ti-Al-N 


28 


125 


5.2x10' 


Ti-AM 


25 


3.8*10' 


Eft 


Ti-Al-N 


21 


165 


1.4x10 s 


Ti-Al-0 


25 


7.0X10*° 




mm 19 


Ti-Al-N 


27 


60 


7.6X10* 


mm 


10 


8.4x10' 


Eft 


SQKM20 


Cr-Al-N 


7 


107 


2.2x10* 


Cr-Al-0 


23 


L8X10 1 


Eft 


Cr-Al-N 


6 


181 


1.5x10' 


Cr-Al-0 


19 


8.3x10*. 


Eft 


gMM21 


Cr-Al-N 


7 


125 


6.5x10' 


Cr-Al-0 


35 


4.8x10' 


Eft 




Cr-Al-N 


7 


200 


6.5X10' 


SMbCr 


7 


2.8X10' 


Eft 




Ta-Al-K 


38 


130 


4.4x10* 


Ta-Al-0 


30 


3.2X10 10 






Ta-Al-N 


38 


160 


2.9x10* 




20 


9.7x10' 


Eft 




BtbCr 




50 


4.2xlO J 






8.0x10' 





[0231 ] itffifitl 0 3 Qm^-^-£OX^— tlco 
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iH\ X^.— 9" 1 0^«t>fcdoTV^V^^t2:^L 

Va=5kV£ iiV vC fc^^ti* btVfrfrr, tz . 
[0232] itJSfit 1 0 5 Qm^-^-W<-tJI 

(S8tm 9 ) ^mRSjtSITffiJlfc LTltS!Jii'.6xi03 
Gnu J8|Jf60nmCOTi 2:A13ftR££it0l 1 Htt(Cjgj£ 
Utf>^, £*>±fc*BJBi: UTlWfcNiK^lOn^KU 
fc. TifcAlg«ku 014<W?«y*SSBSrfl! 
V\ T i ^-y-y Mc 1 1 OWSf^LfcElWilBi*. 
frfcHfcfcl/C, IHfcNiKJilPaor 
>U3yt\>xmik-- y jrjM7)?—!f-y M=2 0 0W£&A 

[0233] iOi 3fcUTfWL/i^— 9-*S8«W 
[0234] #BflfcJBj£g©iVa=5kVfc:i5^T 

(H6SM2 o ) mmmi scon tMmmzKh*) , &• 

fcAlBftlHfcfflVVfc. *S8IMTJBl*Cri:Al Sfll 
JRfcU'W* 'J y^WSffl^-CT/^yfcSBKi^Sr 
HiWCC r fcA 1 <0?-y'y htemttZJlvf-tlZ 
fctJOiSJIU:. X^°-y^gatov^TJi014«g 
Ml*. fi&]8£4 UZTiVdytmmiftEZZiX 
?tl0. 5Pafc0. 2PaT#AU ?-^yhi:X 

ff«LfccrfcAiafla»iacozirc*4. <m 

^<Dlg<Offiift&£f$&{i-0. 3%T* r> fc . 

(1) Al^-y-yht5 0 0W, Cr^-yybCl 
2W&&AU 1 2#j£JKLfc. JRflBitJ 1 3 0 n 
m s JtSiff{±2.2xl03QmT'S>§. 

(2) Al^-y-yht5 00W, Cr^-^MCl 
0W£&AU 2 0#jSUS!L;t. E^ii 2 0 0 n rru Jt 
&fflZL5xWQmX'f>&. 

[0235] ±IBX^— 9"- 1 0 SfflvvfcBttJ»Si£B 
fcfcWt. #m^KIUS^l{C{±. »»fl-SB?Dxl~Dx 
■,Dyl~DjmfcjIt, jtSft^&l^PfI^£^[2^«9fi 

o **i<wi8J»r*& ^ 1 1 * orn^f *ftta 

[ 0 2 3 6 ] i«ES^Hv^<7)EPjDmEVa«ilkV--5 
kV.^lSil 4, 1 50^CT)EpaimfiEvmi4Vi; Ufc. 



[0237] 9-«0®ta€Srffl^a^B<r> 7x-X 

[0238] mmww&t wimcoxmmm itsr-n 

lg«{±SIMS^tf^J; , 9^ffi(c:Ji:^/i-? f ix23. l%ncoc 
r-AUMHMR 1 0 dtfBi&Ztitic-. ttfQBlZtvtZ. 

[0239] ^■fiicommm^m.hx^.— nz&^o. 
wizbhWrf- immi- 1 a^Kancf c x tm.xx 

•y hi^tfu za^fcSISMfctfBt**-* VflaWB* 
-rodfckU^— ?1 0*BWLTt>*^«aitdWi* 

juwj: a &m#<osuuiif££-£-3\ ? 1 o«o# 

1 ) aftS'UavKft&tf^x'fflRKiaOniiC 
rtAl<0g-ftJlS:je«Uv:^(c5l§^. HifcM2 0£ 

mhtiMtn.ti s 2.2xwQ m cr > tmt^m^n-x\ cr? 
-y-y h^com&nj] : k&*i l zmai%tft> 1 8 ow* 

■Cl*T*»160mitf5Cp-AiaftHt»jSLfc. .IfiOgu 
g^fflOAl/Crfflfi£Jt*5{J{2' 1 i: &l> «fc 5 lZ*il?tlCO 

[0240] Z.C0& o iZim Lm- 9-Sr^,+450 
"CT'Mra^iOgL.^:. ClcOlB!WlK<t DlI^35nm£OCr- 

[0241] 3(s^^EtVa=5kVfcTan<7)^V^if 
■&£R8i-r&£i:#T'#*:. Hi 8«#lST'c7)ffifit 

(SWW2 2)S8W«2 0i:HtfflK.-Sgl*fflv\ it 

ffifil#6. 5 X 103 q m W cr-Al ^-ftJK5:200niiUSM Lfe<7) 
£*i*TiMi:Li<?5±fc:ilftCrHfc7hBil»L 

-A|g«ffiSrffifflL^. ^ri3 % CrkAiaftRtt. 014 
OX^-y?ilB£fflV\ Cr^-yvhCl lW^SA 

€CrK{±tt^l. 2nm«aat-C«IJlUfc. 
[0242] £«:V<--fr*ffl^£Btt»tfiSB<>Va 

(Htt0!l2 3)lll6fia|18t^ , 3. 9--10O 
Ti fcAlg^tJi 1 0 b^ftt) 0 1 LTTafc Alc7)^"&ftffi& 
fflv*. *»S0«t'fflv^cT a A 1 SMfcBBi^^-y 9 

v yymwim^xTivdytmMM&mw^x'T* 

t A 1 <n9-y -y h i&|3I^A-.y & i t J: 
Ifz. X^--y^S«iHl4<0t,<0SrfflV*. figJK^4 
Ucr;Prfyfcgfg5-^E2r^iimo. 5Pat0. 

2 p atmi, ^-y-y htx^.— v-m.mz-mm®. 

WEZQitiaLXttmtmZLZ^-vl'Zfto. Zti?1\ 
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flftKMU Al^-y.yh^5 0 0W, Ta^-y-yN 
K13 5WH5AU 14#j£ffilU:. HUWifiJ:*l 
60nm, JtS*i{i4.4xl0 4 Qmt'J>l.. ffifitiS 

■«Ta-AlHflaW>TiMi*WJft8*ut. 
[02433 ±iex^— <f- 1 0 *ffll*fci5flUgJ&gK 

*fl«U 5ttlWlf:H«W)IMi*ff->fc. 

[ 0 2 4 4 3 £8. SESS^Hv^EpjDmEVa^lkV-^ 
kV,#PWI 14,1 5lB^>Bfflll«EVfttl4Vi: Us. 

[02453 A^-tfifit^lSrffl^a^mf. 7x-^7 

[02463 *B#«^^S«iVa=5kVEpjDtCfc^rift 

[ 0 2 4 7 3 H 1 8tt*lMW3mSffl.*iZtmW 

(55*feM2 4 ) 11*032 3 WiWtJBlKj^iTaifflii: 

cOiSH, T«fc LTieOnKWa-Alfi^tKfcftlSJii: L 

OJt&filte2.9X10* firatftofc. 
[02483 i<OX^— vcft* L£91R»l££ 
ltl4Va=5WtcUV^TBflW>rA-f »3i*Sr< fiff4B**S 

B6jfcKtlWt^nAtJHv^i:i*iai7 (0*<OS 
*il3R0i0>»fc? OA£7)JI^(i 5 0 n mt* 0 . M 

2 2 1 mmiztg^t'-jimmmz* vimi*. znx 

0. o>/MSI^A'77^iltffUJLhX'S>-l». 1Kb 

■^oAj»j«^*«!--fc:ftfiiawb-frf . saRttic*& 

(181012 5 ) aMOIWCttm^ftas^i: 

[02493 01 9tt*WI0W)B«»rtaaiOX^- 
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